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Learning Objectives Outline

4M. Graduated/Proportional Symbol Mapping 
4M1 What is graduated/proportional symbol mapping and what is it used for? 

- The term “graduated” is more general than the term “proportional”, but we will consider same. 


- Data are commonly mapped at point locations such as population by cities on a national map.


- Data are commonly mapped for polygon locations such as income by states on a national map.


- Symbols are “graduated” (scaled) in a way that reflects the magnitude of “data value”.



That is, the size of the symbol indicates the magnitude of the data value.


- Three common ways to “graduate” symbols in mapping (See Robinson Figs 12.X handout)


Absolute (direct proportion) scaling – 12.11



Apparent scaling (also called psychological or visually-adjusted scaling) – 12.22



Range-graded scaling 12.10



Robinson Table 12.2 handout provides the computations for each 



Absolute and range graded scaling of population in Africa - Dent Figure 8.7
4M2 What challenges are associated with constructing graduated/proportional symbol maps?


- Absolute and Apparent scaling comparison (Dent Fig 8.9)

- Dent Fig 8.8 apparent magnitude for line, area, and volume.

  Perceptual errors are made by people when estimating symbol size. 

  Underestimation increases as the dimensionality of the symbol increases from 1D to 2D to 3D. 

Why might this occur in relation to complexity (dimensionality) of information?



Graduated spheres (Robinson Fig 12.28) – interesting, but errors occur in reading 3D

- Symbols (circles) in context (Dent Fig 8.10)

4M3 What are some design considerations in graduated/proportional symbol mapping?


- Size of symbol – “size” is one of many “graphical variables” – use “anchor size” to fit situation.


- Placement of symbol relative to the space should just fit (Dent Fig 8.11, Robinson 12.32)

- Compare/contrast graduated symbol map designs with size as graphical variable with
Dot map designs? 

Location and arrangement (numerousity) of dots represent data value magnitudes

Choropleth map designs? 

Lightness/darkness (gray shade “value”) represent data value magnitudes

Example map of doctors in Seattle combines both dot and graduated symbol (handout)

4M4 What are some principles for legend construction of graduated/proportional symbol maps? 

Representative circles (Dent Fig 8.13 & 14) – probably too many circles – why? 

Various legend designs (Dent Fig 8.15) 


Approach depends on what you want to convey about the range of symbol sizes in map domain

****Outcomes Performance Assessment***

- unacceptable – Demonstrate understanding that size is the graphical variable being manipulated on graduated (proportional) symbol maps

- low acceptability – Demonstrate understanding that size is the graphic variable manipulated, circles are the most compact shape and easiest to read

- medium acceptability - Demonstrate understanding that data are at points of aggregated to areas, size is the graphic variable manipulated, circles are the most compact shape and easiest to read

- high acceptability – Demonstrate understanding that data are mapped at points aggregated to areas, size is the graphic variable manipulated, legend symbols should be categorized, circles are the most compact shape and easiest to read

